
n) N ' B,j ,, " '<: ,G " ( ')'" ex XexVe:-eE TYl cnex1:I01:lXYJ exVexllUOYJ XW vex EIIEyc,e:-eE exv a 1:U1WC; epapflaxwv exYWYEC; Elvexl
0YJflexY1:lXOC;. (6.lVe:-eexl F(3,5,O.05) = 5.41).

ii) Nex ~pd1:E 1:IC;intrablock {Ti} EX1:lfl~1:PlEC; 1:WV EmOpcXOEWY 1:WV exywYWY, xw vex 1:1C;XWplOe:-eE
OE OflcXOEC; flE ~ 'tau Duncan(ex=0.05). (6.lVOV1:W ro.o5(2, 5) = 3.64, ro.o5(3, 5) =

~

3.74, ro.o5(4,5) = 3.79).

8EWpouflE 1:0 ypaflfllxo flOV1:SAO: Yij = f.l + Ti + 13j + eij, i = 1, ... , v, j = 1, ... , b,-.1W\:J

aV1:l01:OIXd OE svexv BIB oXEOlexqb0. fJL'I.ap.etflt-,f'ouC; tv,-b, T, k,7\). ]\TO:&l~E:'tE 01:l Ol EX1:lfl~1:PlEC;
'\' ~ - -,------- I ....•.... k Q

__ c::"O:Xiu"rWV l:E:1:pexywvwv 1:WV Ti EIyexl: Ti = '\ i.
. . ' ("') AV

87 tl-(.,uJ"G,<J
, ) T' 1~;\J'-'1 (" ' B)' '("~ El-tiX 2 ex WOEpEIC; YJXOIIYJTC1:EC;01:YJIIEC;, TCexpayovwc; xext 1:EOOEpex flD(pocpwva YPexflflEC;, TCCl.pCl.YOV1:Cl.C;

A) XPYJOlfloTCOlOUV'tW O1:YJ flEM'tYJ m'l'lCl.vwv OlCl.CPOpWV01:YJv fldwoYJ 1:WV 'I'IopU~WY YJxoypcXCPYJoYJc;flE
1:YJXP~oYJ 1:EOOcXPWV OlCl.CPOpE1:lXWV cplA1:pWV (ACl.1:IVlX& yp&flflCl.1:a, TCCl.p&yoV1:ac; r). ftCl. 1:YJflEM1:YJ
1:0U TCElp&flCl.1:0C;XPYJolfloTCOl~'I'IYJXE 'to TCapexx&1:w ACl.1:lVLXO1:£1:p&yWYO 'tcX~YJc; 4, xw fle:-ep~'I'IYJXE a
'I'Iopu~oc; OE X&'I'IE TCE:tpaflex1:lX~ EX1:EAEOYJ.

Ao'l'lEvdc;
Aywy~ 1 2 3 4

(1:UTCOC;CPCl.Pfl&xwv)
1 20 19 18
2 16 15 17
3 16 15 15
4 14 15 16

HXOA~TC1:YJC;
MIXPOcpwvo 1 2 3 4

1 A 21 B 26 D 20 C 25
2 D 23 C 26 A 20 B 27
3 B 15 D 13 C 16 A 16
4 C 17 A 15 B 20 D 20

i) Nex YlVEl YJ exV&AUOYJ 1:WV OEooflsVWV xw va E~Cl.X'I'Iouv OUflTCEp&oflCX1:Cl. (a = 0.05). (6.iv£1:w
F(3,6,O.05) = 4.76)

ii) Nex XWpl01:0UV Ol XUpIEC; Emop&oElC; 'tau TCCl.p&YOV1:Cl.'MLXpOepwvo' OE Ofl&OEC; flE 1:YJ[ls'I'Iooo
1:0U Duncan. (6.lVOY1:Cl.I ro.o5(2,6) = 3.46, ro.o5(3,6) = 3.58, ro.o5(4,6) = 3.64).

iii) XpYJOlfloTCOlWV1:Cl.C; 1:lC; op'l'lOYWVlEC; Cl.V1:l'l'lsoEIC; Al = (-3,-1,1,3), A2 = (1,-1,-1,1),
A3 = (-1, 3, - 3, 1) vex OLexOTC&Oe:-eE1:0 S S A OE ~ exvE~cXP1:YJ'tex a'l'lpolo[la'tCl. flE 1 ~Cl.'I'Iflo
EAEu'I'IEplCl.C; 1:0 xCl.'I'Isva. NCl. ~pE'I'Id a OUV1:EAE01:~C; 1:0U Al 'tou flOY'tSAOU TCexAlvOpoflYJoYJC;. Nex
ylVEt a SAEYXOC;: Ho: 13Al = 0, HI: 13Al -=I- 0 OE CJ.CJ. a = 0.05 (6.lV£1:CXL t(6,O.025) = 2.447).

~Eo1:w C XW D dvw 060 op'l'lOyWVlEC; exvn'l'lsoELC; TCOU0pl(OV1:W 01:Cl. a'l'lpoioflex1:Cl. 1:WV TCexpex1:YJP~-
/J OEWV EVOC; TCCl.p&YOV1:Cl.,flE V ETClTCEOCl.xw n TCCl.PCl.1:~P~OELC;OE X&'I'IE ETClTCEOO. (C = ~Y=I CiYi., D =

~i=l diYi.). NCl. Od~E:1:E 01:l Cov(C, D) = O.



CX) 'Evw; t-tT)xcxVlxoe; t-te:AE"Ca 1"T)Vcxnooo0T) t-tlCXe;OlCXOlXCXOLCXe;.'Ynapxauv 060 t-te:1"CX~AT)1"ee;nau €VOl-
cx<pepouv, ° xpovoe; CXV1"LOpcxoT)e;(A) XCXlY)~€pt-taxpcxcrLcx 1"T)e;CXV1"tOpcxoT)e;(B). EX1"€Ad1"CXl evcxe; 22
0X€Olcx0t-t0e; t-t€ nev1"€ X€V1"plXa oY)t-tdcx. Tcx cxna1"e:M0t-tcx1"CXdvcxt:

I:uvoucxofloe; IIcxpcxyovnx~ E1tLOpCXOY) A 1tOXptoY) KE:'Y'tpLXa oWdcx A 1tOXptoY)
Aywywv A B

(1) - - 98.9 (0,0) 100.2
a + - 100.5 (0,0) 100.4
b - + 100.1 (0,0) 100.6
ab + + 101.2 (0,0) 100.5

(0,0) 100.3

Ncx xavE"C€ 1"T)01"CX1"101"lX~cxvaAuoT) XCXlvcx €My~e:1"€ cxv Ot ncxpayoVl:€e; A, B xcx~we; XCXlY)CXAAT)-
A€1tLOpCXOY)1"OUe;AB dVCXl OT)t-tcxV1"lXaL. ELVCXlT)XCXt-t1tUAOl:T)1"CXOT)t-tCXVl:lX~;(,6.LV€1"CXl01"t F(l, 4, 0.05) =
7.71).

@ 0€wpout-t€ 1"0 t-t0V1"eAO cxvaAuoT)e; OlCX01tOpae; t-t~cxpayav1"€<;, 01"CX~e:pwv €mopao€wv:-- -
Yijk = f.L + ai + (3j + (a(3)ij + eijk,

E(MSAB) = (]'2 + r 2:f=l 2:3=1 (a(3)tj.
(p - l)(q - 1)

eE:~iX4 ~CX ~lOt-tT)XCXVLCXu<pcx0t-ta1"WV e:voLcx<pepe:'tcxl vcx fle:AE"C~O€l 1:te; €mopcXo€te; 1"plWV 1tCXpcxYOV1"WV(A:
~;~l~oe; u<pcXot-tCX1"Oe;),(B: ~ept-tcxvoT) u<pao{lCX1"Oe;) XCXl(C: dooe; u<pcXo[lcx1"oe;) YlCXu1v xcncxox€u~

~eA1:101"w:v u<pcx0t-tcXl:wv. EmMX1"Y)x€ ev~ncxpCXYOV1"lXo ndpcxt-tcx t-t€ 060 €nCXVcxA~~e:le; XCXlat
ouvoucx0t-taL l:WV cxywywv t-t€ 1"T)v cxnoxplo'fJ 1"OU 1t€lpa[lCX1"ae; exouv we; €~~e;:

L;uvOUCX0[l0L EncxvcXA Y)~Y)
cxywywv I II

(1) 5 4
(a) 9 9
(b) 4 5

(ab) 8 6
(e) 7 7

(ae) 8 6
(be) 4 4
(abe) 5 4

i) N cx yLV€l 'fJ CXVcXAUOY)1"WV O€OOflevwv ytCX 1:'fJv €UP€oy) OY)flCXVl:lXWV €mopaoe:wv XCXlCXAAY)-
A€mOpaO€wv XCXlvcx 00~e:L a nLvCXXCXe;cxvaAuOy)e; olcxonapae;. (.6..LV€l:CXlF(1,8,0.05) = 5.32).

ii) Ncx ~p€~d T) otcxonopa 1"WV €X1"It-t~O€WV 1"WV XUpLWV €mopao€wv xcx~we; XCXlevcx 95% OtcXO'ty)-
[lcx €[lmo1:oouvT)e; YICX1"Y)[leoY) 1"1t-t~ CXU1"wv. (.6..LVE"CCXtt(8,0.025) = 2.306).

~) 0e:wpout-te: 1:0 t-t0V1"eAa 1tCXAlVOpot-t'f)oY)<;: Y = (30 + (31x1 + (32x2 + (312x1x2 + e, nou CXV1"101"otXd
ot: evcx 22 ncxpcxyoV1"lXo 0X€OlCXO[lO.

i) Ncx ~Pe:L1"€ 1"le; €Xl:lfl~tpt€e; th, (32, (j;:;, OUVCXP1:~O€l 1:WV 1tCXPCXl:T)P~O€WV(1), a, b, ab.
-- - 2 --ii) Ncx 0e:L~€1:€ o1"l Var((31) = V ar((32) = ~ XCH COv((31' (32) = o.


